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We describe the development, implementation,
and use of a computer-administered patient in-
terview, the Health History Interview, by over
300 new patients in a primary care practice at
Boston's Beth Israel Hospital. The interview has
been well accepted by patients and rated posi-
tively by providers. It electronically captures
clinical information directly from patients for
use during their initial encounter with a pro-
vider. Itfacilitates aggregate analysis ofclinical
data for quality improvement efforts, such as
aiming preventive medicine interventions at
identified problem areas within the clinic. Ex-
pectations management has been an important
task throughout the project. Increasing use of
the interview beyond the 30-40% ofnew patients
who have taken it will require greater communi-
cation with patients, greater convenience to pa-
tients and providers, and more evidence of the
clinical, administrative, and research benefits of
the technique. Most important, full implementa-
tion will require fundamental changes in physi-
cian practice habits andpatterns ofcommunica-
tion between patients and the health care system,
as well as clearly demonstrated cost-benefit im-
provements through the use ofthese tools.

INTRODUCTION

The importance of patient-physician dialogue in
obtaining a clinical history, making decisions,
monitoring illness, and planning treatment con-
tinues to grow as medical knowledge and treat-
ments advance. Yet changes in health care de-
livery systems are resulting in pressures to re-
duce visit frequency and length, to shift many
clinical encounters to non-physicians, and to-
provide more complex medical care in the out-
patient setting. New techniques to facilitate the
exchange of information between patients and
their providers are emerging. Reports of tele-
phone calls as a substitute for face-to-face visits,
patient-provider e-mail, and other interactive
tools such as computer-administered patient in-
terviews are increasing.

Computer-based interactive patient interviews
were first investigated almost 30 years ago.'
When developed and implemented with care,
they offer the advantages of saving time and
supplementing the oral interview through struc-
tured clinical data collection,'23'4'5 automated
summaries,67 greater reliability than human in-
terviewers,6'89 and better collection of sensitive
or embarrassing subject matterl0'1 2 3 than oc-
curs with human interviewers. With new hand-
held devices and telecommunications tools, in-
teractive interviews are becoming more and
more convenient. They are well-accepted by
patientsl0 '4," and improve the capture of clini-
cal and other data for use in various aspects of
patient care.1617 They have not replaced the
human interviewer or eliminated the need for a
physician-generated encounter note,18'19 and
most people who are familiar with these tools
view the provider's role as strengthened by their
use.

To gain experience with the routine use of a
computer interview in a primary care setting, we
developed and implemented a Health History
Interview in a general medicine clinic for use by
new patients. Prior to meeting their physician,
patients sit at a computer terminal located in the
clinic waiting room, where they take the inter-
view. Questions are displayed one at a time.

The interview was designed to obtain a broad
clinical snapshot of the patient in a reasonable
period (30 minutes) by gathering and summariz-
ing information relevant to the medical review
of systems, psychiatric symptoms, preventive
health, habits, and other areas. To minimize user
fatigue and time requirements, we have not in-
cluded all questions that might be asked in a
comprehensive initial interview. Responses are
stored as part of the electronic medical record
and printed (or displayed) in summarized format
for the physician and patient.

The interview was implemented in a large mul-
tidisciplinary academic general medicine prac-
tice at Boston's Beth Israel Hospital, where the
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hospital-wide clinical information system devel-
oped by the Center for Clinical Computing
(CCC) is heavily used in virtually all aspects of
care. The interview is part of a mature electronic
medical record that allows providers (both gen-
eralists and specialists) to record and retrieve
patient information during or after a patient visit,
to gain access to decision support, and to com-
municate with others who may be caring for the
same patient.

METHODS

The interview content was developed by one of
us (JSW) with help from many others, especially
patients. The questions were derived from prior
computerized histories done at our center, writ-
ten checklists used in the clinic, and published
history-taking forms. In some cases, standard-
ized instruments were incorporated, such as the
Alcohol Use Disorders Identification Test.20

The interview consists of (1) a teaching section
to familiarize users with the keyboard and inter-
view commands, (2) a "sign-in" procedure to
verify the patient's identity, (3) the clinical
questions, and (4) a survey at the conclusion of
the interview to measure patients' opinions and
the reliability of the questions. The user is
permitted to interrupt and resume the interview if
necessary.

The interview was programmed using Con-
verse, an application for creating and adminis-
tering interactive interviews originally developed
in 1978 and still in use today. The software
translates user-defined screens into executable
code that runs on the hospital's Data General
minicomputer in a Meditech MUMPS environ-
ment. The interview is text-based with a com-
mand-line interface, and permits structured re-
sponses to questions (e.g., yes/no, multiple
choice) as well as entry of free text. Responses
are coded and stored in fields in a central clinical
data repository. The software uses programma-
ble branching logic to select the questions that
should be presented to the user. The logical
rules can incorporate any clinical information
residing in the central database of the CCC sys-
tem, as well as answers to previous questions.
Converse performs contextual error-checking,
displays help messages if invalid responses are
made, and manages the interactive session with
the patient. Additional programming was done

to make data storage and report generation more
compatible with the electronic medical record.
A report dictionary was constructed to translate
coded responses into a written summary. The
written summary could be displayed on the
computer screen or printed.

An implementation plan was devised through
meetings of the medical and administrative clinic
staff. Patients scheduled for a new visit were
informed in advance by telephone or letter that
they would be asked to take an interview. Upon
arrival at the reception desk they were directed
to a terminal in the waiting room, asked to press
the <Enter> key, and prompted to follow in-
structions shown on the screen.

Two printed summaries were generated when the
interview was finished (or interrupted): one for
the patient and one for the provider. Reception-
ists and health assistants had on-line options for
checking the progress a patient was making to-
wards completion of the interview, and were
encouraged to avoid interrupting a session that
was almost complete.

Use of the interview was monitored in detail.
Scheduling information from the hospital's on-
line scheduling system was obtained for part of
the data analysis. Patients were offered an elec-
tronic satisfaction survey upon completion of the
interview. Test-retest reliability data were ob-
tained by re-displaying some of the clinical
questions to patients after the survey. Providers
were given a written survey and asked to record
their opinions of the use of the interview in clini-
cal practice.

RESULTS

Interview use and patient demographics
Over a nine-month period from July 1994
through March 1995, 316 interviews were
started and 172 (55%) of those were completed.
Patients were 66% female, were 17 to 88 years
of age, and had a mean age of 37 years. On av-
erage, a completed interview took 27 minutes,
required 207 responses (for a 7.8 second re-
sponse time), and stored 268 data elements.
Men were asked fewer questions (187 vs. 217
mean responses) and spent less time at the com-
puter (25 minutes) than women (28 minutes).
Mean response times were similar for men (7.9
seconds) and women (7.8 seconds).
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Advancing age was associated with differences
in keyboard experience, total interview time,
interview teaching time, and response time (see
Table 1). Comparing patients in the youngest
and oldest age groups who completed interviews
<30 vs. .60 years), 42% of the older subjects
had no keyboard experience, whereas 3% of the
younger subjects had no keyboard experience.
The mean total interview time was 25 minutes
for the younger patients and 37 minutes for the
older ones. The mean teaching time was dou-
bled for older patients, and the average response
time was almost 50% higher for older patients
than for younger ones.

Table 1. Interview Performance, with
Patients Grouped by Age

Keyboard use (%) ...i.w.At.)..
As0 - :- None Litle Lnl :uaIiad:I:
.30 70 3 21 76 25 3 7

....

30-44-62 10 25 65 6 4 -:

:.45. S9 .: .28: 11 43 46 29 4 8
60+ 12 ::42 25 33 37 7 0R... .R.o... r .e)

................. ... ........ .. ............... .. ....
*RT=Response Time (seconds/response)

Between 30% and 40% of patients seen for
"new") visits during the 9-month observation
period started an interview (inaccuracies in the
scheduling system make exact determination of
this percentage difficult). From anecdotal re-
ports by the receptionists in the practice, it ap-
pears that some patients did not start the inter-
view because they did not have time, or because
they had difficulty reading English, had visual
impairment, or had other handicaps (medical or
psychiatric) that would make it difficult for them
to read, understand, or respond to questions
printed on paper or displayed on a screen.

Patient survey
The patients surveyed were positive about their
interview experience; 96% felt their responses
were important to their care and 97% felt their
answers would be valuable to their provider.
Most found the experience to be "interesting"
(93%), with the length of the interview "about
right" (81%). Sixty-five percent preferred a
computer-administered interview, 3% preferred
the use of paper and pencil, and 15% preferred
having a person give the interview. Sixteen per-
cent had no preference.

Question reproducibility was measured by ran-
domly presenting previously seen questions at

the end of the interview (after the survey). Re-
sponses for 20 different questions were pooled
for the analysis and yielded a kappa statistic of
0.71 (p < 0.001), indicating good reproducibil-
ity. The validity of the interview questions was
measured indirectly in the provider survey, de-
scribed below.

Provider survey
The provider survey was returned by 64%
(18/28) of physicians (8/8 attending and 10/20
resident physicians) whose patients were inter-
viewed. All felt that the interview summary
added to the "quality or amount of clinically
relevant information," and 83% said they would
"recommend that patients complete the interview
before meeting [with me]." This is consistent
with the providers' preference for using the
summary either before meeting with the patient
(67%) or in the first few minutes of the visit
(27%). One third felt that having the computer
summary made it easier to discuss sensitive
subjects with patients, and two thirds thought
patients should receive their own copy of the
summary.

The clinical questions thought to offer the most
"added value" to providers in terms of quality or
amount of information were psychiatric (100%),
alternative care (93%), and medical review of
systems (80%) items. Also highly rated by pro-
viders were questions about caffeine (77%), oc-
cupational exposures (67%), alcohol use (64%),
and preventive health practices (60%). Physi-
cians indicated that they would like to repeat, at
least annually, the questions about psychiatric
symptoms (73%), prevention (73%), alternative
care (67%), occupational exposure (64%), and
medical review of systems (63%).

Thirty-five percent of physicians felt there was
no change in their visit length when using the
computer summary, while the remainder felt it
was lengthened (30%) or were unsure (35%).
Twelve percent of providers felt that visit effi-
ciency decreased, while the majority said it was
not affected (50%) or they were unsure (38%).

Aggregate patient information
As a consequence of the electronic capture of
clinical histories, aggregate information about
new patients was available for individual clinical
questions. For example, 13% of patients (16
females and 6 males) reported the risk of poten-
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tially serious violence or injury to themselves in
the previous 12 months. Sixteen percent (24
females and 9males) reported suicidal thoughts.
Forty-one percent of women reported that they
did not do monthly breast self-exams, and 56%
of men under age 50 did not regularly check
their testicles for lumps.

DISCUSSION

The results of our study confirmed findings re-
ported in many earlier studies about the accept-
ability to patients, the typical response times (8
seconds), good reproducibility, and the associa-
tion of advanced age with slower performance.
Our indirect indicators of content validity
(survey results from providers) suggest that there
was satisfaction with what was obtained in the
computer interview versus the face-to-face en-
counter. False positive findings, which are more
likely when a general instrument is used in an
unselected population, were reported anecdotally
by one provider.

The provider survey results showed strong en-
dorsement of the interview for collecting clini-
cally relevant information and a strong wish to
repeat many of the questions yearly or more of-
ten. Providers indicated that in order to be use-
ful, interviews should be complete, should be
available at the start of a visit, should be printed
on paper, and should include the areas listed
above for new patients. Providers varied as to
whether they repeated the interview questions
during their own interviews. While the printed
summary was a convenience to physicians dur-
ing their meeting with patients, the on-line sum-
mary was used later to check certain responses
or to review interview responses completed by
the patient after the visit.

Aggregate data that become available because of
computer interviews may identify medical or
psychiatric conditions for screening or preven-
tion. Educational efforts and follow-up inter-
views could be used to monitor whether the
women who do not do breast exams, and the
men who do not practice routine testicular ex-
ams, change their behavior.

Within our clinic, support staff continued to di-
rect patients to use the Health History Interview
even after a research assistant was no longer
available. This reflects the commitment of the

practice to implementation and their perception
of benefits to patients and providers. Once be-
gun, continued interview use by patients is fairly
inexpensive. However, a substantial effort was
required for content development, customized
programming, and "marketing" to physicians
and administrative staff prior to initial use of the
Health History Interview.

To increase the interview starting rate beyond
40% and the completion rate beyond 50%, we
plan to use laptop computers. These would
permit patients to continue an interview while
waiting in the examining room, where typically
10-15 minutes are spent before a visit. A PC-
based platform would also permit us to use char-
acter sets for languages that are common among
our patients; for example, approximately 10% of
them speak only Russian.

Well-designed health care information systems
can maintain a patient record, report the results
of diagnostic tests, and provide decision support
for health care providers, improving the quality
of patient care. Information systems must also
provide, or link with, systems used by other
employees of the health care organization for
administrative, research, and fiscal tasks. While
there is great emphasis (ideally) on the patient as
a recipient of care, there has been little consid-
eration of the patient as an end-user, despite the
fact that patients have information needs that
could be met by a computing system.

Interactive interviews that extend the use of
health care information systems to patients can
provide a link between provider-oriented and
consumer-oriented systems. As patients interact
directly with the terminal and the keyboard, the
information system becomes a virtual meeting
place for the clinical encounter, allowing for the
interchange of information between the patient,
provider, and information system.
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